Objective: to create a casemix measure with a limited number of categories which discriminate in terms of resource use and will assist in the development of a currency for contracting for the provision of health care. Design: nursing staff completed a questionnaire providing clinical data and also gave estimates of relative patient resource use; ward-based costs were collected from appropriate unit managers. Setting: National Health Service continuing-care wards in 50 Scottish hospitals. Subjects: 2783 long-stay patients aged 65 years and over. Results: inter-rater reliability was assessed using 1402 patients; percentage agreement between raters for individual variables varied from 68% for feeding to 97% for clinically complex treatments. Nursing costs gave 62% agreement given categories of high, medium and low. The Scottish health service resource utilization groups (SHRUG) measure was developed using 606 cases, and 67% consistency was achieved for the five categories. The relative weights for the SHRUG categories ranged from 0.56 to 1.41. The five categories explain 35% of variance in costs. Conclusions: the five SHRUG casemix categories show good discrimination in terms of costs. The SHRUG measure compares favourably with diagnosis-related groups in the acute sector and with other casemix instruments for longterm care previously piloted in the UK. SHRUG is a useful measurement instrument in assessing the resource needs of elderly people in long-term care.
Introduction
The development of contracting for the provision of health care in the UK highlights the need for patient classification systems which are predictive of resource use. Diagnosis-related groups provide an example of such a classification system in the acute sector [1] . The development of casemix measures for long-term care is however, less advanced, most established methods having been developed outside the UK.
Some of the most robust measures are the resource utilization groups (RUG) methods for classifying elderly people in nursing homes in the United States. The RUG system of classification has been through several stages of development. All the versions include dependency as a major variable and take account of behaviour, clinically complex conditions and treatments, and the need for special care. One of the latest versions, RUG-III, also places emphasis on rehabilitation, measured in terms of time inputs [2] . RUG-III has been validated for acute and rehabilitation wards in England and Wales [3] and used in a proposed model for contracting in these settings [4] .
The RUG casemix classifications are unlikely to be directly applicable to a UK long-term care context [3] . Not only the patient population but also the nature of care offered differ substantially between US nursing homes and British continuing-care settings. For example, while rehabilitation is usually completed before placement in the latter, 'heavy' or 'special' rehabilitation, and 'complex' physiotherapy, are often features of nursing-home care in the USA, along with a range of other services and treatments that in the UK are often associated with hospital care. However, to assist the development of a 'currency for contracting' for long-stay patients in Scotland, the underlying philosophy of RUG has been used as a starting point for a new casemix measure, the Scottish health resource utilization groups (SHRUG).
In developing SHRUG, our objective was to generate a measure with a limited number of categories which discriminate in terms of resource use and can be applied in any hospital or nursing home that provides long-term care.
This paper reports on the development work on SHRUG and the results of the application of the method to 2783 elderly patients in National Health Service long-stay wards in Scotland.
Methods
In SHRUG, dependency is identified in terms of feeding, use of the toilet and ability to perform bed and chair transfers. These variables were chosen on the basis of clinical judgement, development work and parsimony as accurate indicators of cost. The addition of further variables, such as bathing or dressing, would not necessarily add greater discrimination in terms of cost, at least in part because they are closely correlated.
Each variable is measured on a scale from 1 (totally independent) through 2 (needs some help) to 3 (totally dependent). Thus, a total score of 3 reflects independence on all three variables, and a score of 9 major dependence in respect of all three variables. (The full scale is presented in Table 6.) Need for special care, clinically complex treatments and clinically complex conditions are considered as dichotomous variables triggered by the presence of any one of a number of predefined requirements for care, treatments or conditions (see Table 1 ).
The behaviour variables summarize the frequency and intensity of behavioural problems, and the duration of interventions. A set of screening questions define problems of behaviour in terms of those which would be notified to a new member of staff who has no previous knowledge of a patient.
SHRUG has been used to describe the characteristics of the elderly continuing-care population in 50 National Health Service geriatric long-stay hospitals in 10 health purchasing areas in Scotland. All patients studied were 65 years or over and previously assessed to be irremediable in terms of curative treatment or rehabilitative potential for independent living in the community. A small proportion were awaiting alternative placements by social work departments in nursing and residential homes.
All data for SHRUG were collected by trained interviewers from nursing staff who knew the patient well. Interviewer training addressed aspects of interviewing as a data collection method, including ensuring data quality and maintaining confidentiality. Each SHRUG variable was taken in turn with the respondent being handed a flash card containing the question, the Swallowing problems requiring speech therapy guidance Pressure sores with overt ulceration of skin requiring at least a dressing, debridement or application of skin preparation daily Ulcers of leg requiring at least a daily dressing or application of skin preparation Wound/scald/burn/skin care with infection/complication/necrotic tissue Comfort measures for the dying patient Clinically complex treatments Chest physiotherapy, continuous or intermittent oxygen, nebulized therapy Transfusion (blood products) Intravenous delivery of medication (excluding insulin) Subcutaneous infusion, e.g. by syringe driver
Clinically complex conditions
Severe congestive cardiac failure Unstable diabetes mellitus Recurrent fits Parkinson's disease with severe on-off fluctuations range of scores and some guidance as to which responses would be appropriate in defined situations. In framing a response, the respondents were asked to consider each patient's characteristics during the 7 days leading up to interview. Data were entered directly onto a database held on a laptop computer. Guidance for interviewers is included in a handbook containing more detailed definitions of each question and appropriate responses in specified situations. Data collection took an average of 90 min for each of 20 patients.
In calculating costs, estimates were made of the level of care resources used for each patient within a ward by asking a senior member of ward staff to make estimates of relative resource use for each patient. The staff concerned were asked to identify the patient who used the greatest amount of qualified nurse time and the patient who used the least amount of qualified nurse time during the 7 days preceding the interview. The respondent was then asked to estimate the relative amount of time used by these two patients as a ratio. The other patients in the ward were then ranked using an interval scale within this range. The same process was then applied to the use of unqualified staff time. The relative weightings for each patient were then applied to the actual costs of qualified and unqualified nursing staff, as attributed to each ward by management of the hospitals concerned. Estimates of the cost of care provided by other staff for each patient were made on the basis of face-to-face input.
Inter-rater reliability of the SHRUG casemix data was evaluated by collecting data for a sample of patients on two separate occasions within a 48 h period, interviewing a different member of care staff on each occasion. Reliability for the estimation of costs was assessed by asking two members of staff to provide information independently on the relative use of resources by each patient.
The data on patient characteristics have been used to generate the five iso-resource casemix groupings shown in Table 2 . These groupings ranged from one which described patients with no problems of behaviour and who had low dependency, to one which included patients with high dependency who needed special care. One category included both patients with a need for special care and moderate dependency, and patients with no need for special care and high dependency.
Testing for significant differences among the five casemix groupings was completed using the KruskalWallis one-way analysis of variance. The extent to which variation in cost is explained by SHRUG was determined using linear regression methods with transformed patient costs as the dependent variable.
Costing for long-term care 189 Has behavioural difficulties about which a new member of staff would be informed 3 Moderate dependency (ADL index score 5-7): requires some help with at least two of the three ADLs, but major assistance with no more than two of them None of the defined list of needs for special care a have been present within the last 7 days, nor has the patient received any of the defined list of clinically complex treatments a within that time period 4 Moderate dependency (ADL index score 5-7): requires some help with at least two of the three ADLs, but major assistance with no more than two of them Either one (or more) of the defined list of needs for special care have been present within the last 7 days and/or the patient has received one (or more) of the defined list of clinically complex treatments within that time period or High dependency (ADL index score 8-9): requiring major assistance with at least two of the activities of daily living and some help with the other one None of the defined list of needs for special care (Table 1 ) have been present within the last 7 days nor has the patient received any of the defined list of clinically complex treatments within that time period 5 High dependency (ADL index score 8-9): requiring major assistance with at least two of the activities of daily living and some help with the other one
Either one (or more) of the defined list of needs for special care have been present within the last 7 days and/or the patient has received one (or more) of the defined list of clinically complex treatments within that time period ADL, activities of daily living. Inter-rater reliability was established using percentage agreement and weighted k.
Results
Data have been collected for 2783 patients in continuing care in 50 hospitals located in 10 health purchasing areas. Full data on patient characteristics and costs was available for 606 of these patients. Reliability data on patients characteristics were available for 1402 patients. For the individual variables included in SHRUG the level of reliability between raters ranged from 68% for feeding to 97% for clinically complex treatment (see Table 3 ). Overall the level of consistency achieved for the five SHRUG resource use categories was 67% (weighted k = 0.60). When the 606 cases for which full cost information is available were classified into low, medium and high categories of cost, there was a consistency of 62% between the test and retest samples (weighted k = 0.52).
The cost information on each patient has been used to derive a cost weight for each of the five resource use groupings relative to an overall average of 1 (see Table  4 ). The relative weight of each category ranges from 0.56 for patients who are low dependency and have no behaviour problem, to 1.41 for patients of high dependency with a need for special care. Based on the overall ranking of costs for each patient, these differences are highly significant (P < 0.0001). Overall, the five categories explain 35% of the variance in costs when linear regression methods are applied (see Table 4 ).
Analysis of variation in resource use between the 2783 patients by SHRUG categories gave values of 0.60 for multiple R, 0.35 for R 2 (proportion of total variation explained by the model) and 0.36 for the standard error. Other data are presented in Table 5 . The distribution of patients between the five SHRUG categories is summarized in Table 6 .
Discussion
In the current study, the five SHRUG casemix groupings show good discrimination in terms of cost. The cost data used relate primarily to nursing care, which is the major determinant of cost in any continuing health-care setting. Undoubtedly much more variation in cost could be explained if these cost data were assessed with greater precision. Refinements could also be sought by expanding the approach to cover other health care staff. Refinement in cost information is an essential step in the further development of the SHRUG model.
Despite the limitations of the costing data, the SHRUG groupings explain 35% of the variation in costs. This contrasts with results obtained for diagnosisrelated groups, which typically explain between 30 and 35% of variance [5] .
The only other casemix instrument tested in the long-term care environment for elderly people in the UK is the US RUG-III system, tested in England and Wales by Carpenter and co-workers [3] . They found only 23% of the variance in cost could be explained by RUG-III categories in continuing-care hospital wards, and concluded that the instrument did not appear to provide a method for allocating such long-stay patients to resource groups. In its current stage of development SHRUG undoubtedly provides a useful 'language' for the setting and monitoring of large block contracts for care and services, and, within these, monitoring changes over time. In its current form SHRUG is better suited to this purpose than it is to estimating costs for individuals or very small groups of patients.
A number of strategies are already underway to further develop the SHRUG model. These include refinement of the dependency variables, the creation of an additive model for the 'special care' domain that would describe multiple needs, and the use of behaviour descriptors that incorporate increased categorization of problems. In addition, development of the scaling (currently ordinal) of the activities of daily living variables could lend greater precision.
Inspection of data on the patients' stage of continence suggests that an improvement in the amount of variance explained might be achieved by the incorporation of these data as another variable. Some caution would be required in adopting such an approach, since it may be argued that levels of continence are heavily influenced by the type and intensity of care offered.
Further developments lie in extending the model to other types of 24 h care, notably National Health Service psychogeriatric wards and social work residential homes. This may require refinement of the grouping algorithm to account for different levels and patterns of dependency and need, and would need to take account of care provided by carers other than nursing staff.
The requirement to equate resource investment with health-care benefit to patients militates against systems of casemix classification which reflects levels of service provision rather than patient needs. For example, a major component of RUG-III is special rehabilitation measured in terms of frequency and duration of treatment. Thus in applying RUG-III in an acute or rehabilitation setting, as in the study of Carpenter et al. , what is essentially being described is the level of care offered [3] . The principle guiding the development of SHRUG guards against this particular limitation. 
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